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1.0  INTRODUCTION

1.1  BACKGROUND

The Defense Information Infrastructure (DII) is a defense-level enterprise effort to develop and field
military systems that will meet the needs of the warfighter in a global information environment.  The DII
will provide “a seamless web of communications networks, computers, software, databases,
applications, data, and other capabilities that meets the information processing and transport needs of
DoD users in peace and in all crises, conflict, humanitarian support, and wartime roles” (DII Master
Plan, page 2-1).  The DII addresses systems in the command and control, intelligence, and combat
support domains within the Department of Defense (DoD) and currently includes the Global Command
and Control System (GCCS) and the Global Combat Support System (GCSS).

Under the DII concept, a system will be composed of software components, called segments,
selected from a DII software repository and configured to meet the needs of a particular operational
community.  Some of the segments in the repository will offer generic functionality that can be used by
multiple communities, while other segments will be targeted to particular operational requirements.  To
be included in the repository, segments must conform to strict standards and specifications required to
support “plug and play” integration across a range of hardware platforms.  When a new capability is
needed in a particular mission area, segments for common functions will be assembled and customized
as needed, with new software developed only to address the requirements that are unique to the
mission area.  Because this software is built according to the same standards and specifications as other
segments, it can be added to the DII repository as another segment available for reuse.

It is critical to the overall usability of a DII system that the segments in the repository provide a user
interface with a common appearance and behavior so that users can interact effectively with all of the
software available in the system as well as generalize their experience to other systems in the DII.
Interface standardization is particularly important as users are provided the capability to interact with a
variety of complex, multi-windowed applications within a single DII system.  The benefits to be gained
from standardization are increased user productivity, reduced training requirements, improved system
reliability, and increased efficiency in the development of individual applications as well as entire
systems.

1.2  PURPOSE

This document defines a common appearance and behavior for the user interface of software
components and information systems developed for the DII.  The specifications provided here address
both the “look and feel” of individual elements of the user interface as well as the design of applications
and systems within the DII.

Implementing a common “look and feel” enables users to identify, remember, and predict the rules
and organization of a system.  By building consistency in the user interface, the user can develop an
effective and efficient model of how the system works.  According to Mayhew in Principles and
Guidelines in Software User Interface Design (p. 97), a consistent user interface is one that provides:

Consistent location of certain types of information on screens,
Consistent syntax of commands in a command language,
Similar execution of analogous operations in different applications,
Consistent design of command names and abbreviations,
Consistent grammatical form of error messages and instructions,
Consistent design of captions and fields on forms and displays,
Consistent dialog style for different functions, and
Terminology consistent with the users’ existing vocabulary.
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The specifications in the current document are intended to address these areas in sufficient detail so that
when users see an object on the screen, they are able to recognize both the type of function they perform
with the object and the means to perform the function.

While commonality in “look and feel” is an key element of usability, the concept of an application is
central to the user understanding a system’s capabilities and how to interact with them.  An application
can be viewed as the software available to the user to perform a set of related tasks.  This software is
visible to the user as a collection of window families, each providing the functionality (in terms of
objects and information) needed to perform a particular task.  Because the DII provides a library of
reusable segments from which to build applications, the window families with which the user interacts
in a system may, in fact, be taken from multiple segments, each produced by a different developer
organization.  In addition, it is possible for applications to share the services provided by a segment
when the applications perform common tasks.  This flexibility contrasts with the traditional view of an
application as a standalone entity that performs one or more self-contained tasks, all with software
taken from a single source.

In a traditionally designed application, the developer’s view of the software is congruent with that
of the user; i.e., the manner in which the developer designs the software matches the manner in which
the user accesses and interacts with it.  By contrast, when software is designed more flexibly (as occurs
in the DII), the developer view may diverge from that of the user.  For example, a segment may not be
perceived by the user as an application at all, but rather as one of several tasks in the application from
which the segment was launched.  Furthermore, the user may view these tasks as providing a coherent
set of mission-related capabilities when, in fact, the tasks are being performed by software taken from
different sources.  When divergences are possible, it is important that developer decisions in designing a
software segment anticipate user expectations regarding its use when it is available as an application in
a system.  The specifications in this style guide are intended to provide the bridge between application
and segment design and ensure that segment development accurately reflects the user view of the
application.

As users interact with a system, they develop a mental model about its structure and behavior and
how these relate to the operational tasks they have to perform.  Developers can facilitate this process by
providing a conceptual framework for the tasks performed by a segment that is consistent with the
user’s view of these tasks when they are available in an application.  This framework has to provide
predictable cues from which users can identify and understand the structure and behavior of the overall
system.  These cues must be similar to those provided by traditional applications, yet accommodate the
possibility that the application has been constructed from multiple segments produced by different
developers.  At a minimum, users should be able to map each task to the window family within which it
is performed.  Users should also be able to identify the window families in each application and
correctly anticipate which application processes will be affected as they interact with windows that may
be managed by different segments.

1.3  ASSUMPTIONS

1.3.1  Hardware and Software Configuration

Hardware platforms to be supported in the DII include Hewlett Packard (HP) 700 Series and Sun
SPARC Series workstations, both with POSIX-compliant operating systems, as well as personal
computers (PCs) running Windows NT or Windows 95.  The specifications in this style guide assume
that the workstation configuration for each platform includes at least one color monitor, a keyboard, and
a pointing device (such as a mouse or trackball) with two or three buttons.  The specifications apply to
DII systems installed on HP and Sun platforms and on PCs running Windows NT; specifications for PCs
running Windows 95 will be addressed in a future version of this document.
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It is assumed that user interface services in DII systems are provided by X Window and Motif on
UNIX-based platforms and by Microsoft Windows on PC platforms.  Common Desktop Environment
(CDE) is used for desktop management on UNIX-based platforms, with a user interface “look and feel”
based on the CDE version of Motif.  Style specifications for DII applications and systems are consistent
with certification requirements set forth in documentation for the TriTeal Enterprise Desktop (TED)
implementation of CDE.  Because the CDE version of Motif provides significant convergence in “look
and feel” with Microsoft Windows, this style guide provides an integrated set of design specifications to
the extent possible, with separate specifications indicated only where the two interfaces differ.1  In
addition, enhancements made in CDE Motif that diverge from previous versions of Motif are indicated
in footnotes.

1.3.2  System Users

The primary users of DII systems are expected to be operational personnel with basic software skills
but no knowledge of the operating system environment or command structure.  Other user groups may
include system administrators, security managers, and database administrators as required by the
system.  It is assumed that each system will define the functionality (i.e., specific applications) that will
be available to each user category and control access to these applications during system login.  For
example, the functions available to a system administrator may be different than those available to
normal users, and the functions available to normal users may, in turn, be configurable based on the
specific tasks they perform.

1.3.3  Operational Environment

It is expected that DII systems will be installed in a range of operational settings.  This style guide
assumes the standard environment to be an office-like workspace with normal ambient lighting and
defines a default implementation for this environment.  Alternative operational settings (e.g., areas with
bright sunlight and significant glare, spaces where users have to remain dark adapted) will be addressed
in future versions of this document.

1.4  SCOPE

This style guide applies to the development of new software and the migration of existing software
for those DII systems where the primary mode of interaction is through a graphical user interface (GUI);
this document does not address the design of software providing a character-based interface or offer
direction regarding possible migration of this software to a GUI-based interface.  The specifications
provided here conform with the native style defined for Motif and Windows, except where deviations
are needed to accommodate operational requirements or constraints, provided that the deviations are
consistent with established user interface guidelines.  This document does not provide environmental or
ergonomic specifications in areas such as lighting and noise or workstation design and layout.

DoD guidance concerning user interface standardization is published in the DoD Human Computer
Interface Style Guide (i.e., volume 8 of the DoD Technical Architecture Framework for Information
Management).  The DoD document calls for the publication of style addenda when more detailed
specifications at a domain or system level are needed by DoD organizations.  The specifications
presented here comply with guidelines in the DoD style guide and serve as the addendum for the DII.
The specifications are consistent with Section 15 on user-computer interfaces in Military Standard (MIL-
STD) 1472D and with Military Handbook (MIL-HDBK) 761A and incorporate guidance on user interface
design published in commercial literature and available in DoD documents.  The DII style guide was
                                               

1  This style guide provides more detailed specifications for Motif-based applications than for those
in Windows.  Additional coverage of Windows-based design will be provided in a future version of this
document.
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derived from version 1.0 of the User Interface Specifications for GCCS and represents what would have
been published in the next version of that document.

1.5  COMPLIANCE

1.5.1  Assumptions Regarding Compliance

 This style guide is one of a series of related documents that define development requirements,
system architecture, and engineering tools for information systems in DII.  Technical implementation of
DII is a cooperative effort among DoD organizations, with the Defense Information Systems Agency
(DISA) defining and enforcing the DII architecture.  Technical requirements for building and integrating
software components are described in the DII Common Operating Environment (COE) Integration and
Runtime Specification (I&RTS).   This document defines eight levels of compliance representing
progressively deeper integration with COE software and the runtime environment.  One element of
compliance addresses the extent to which a COE-based system provides a consistent “look and feel.”
The definition of COE compliance in the I&RTS was taken as the starting point in specifying style-
related compliance requirements for DII software.  The following assumptions were made in defining
these requirements:

1.  Because the DII includes information systems across a range of mission areas, the style guide
should provide domain-level, rather than system-level, specifications for the “look and feel” of
segments in the repository, with sufficient flexibility in implementation to satisfy the range of
operational requirements addressed by these systems.

2.  While new software is expected to be developed in accordance with DII style specifications,
most existing software is likely to predate the DII initiative and will have to evolve to COE
compliance.  As a result, it is important that a migration path be identified that will assist DoD
organizations in transitioning to the style implementation identified as the COE target.  The
I&RTS defines eight compliance levels which, taken together, provide a migration path for
evolving software to become fully COE compliant.  The DII style guide should identify the style-
specific requirements at each of these levels that will support the migration process.

3.  The DII style guide should describe a “look and feel” that is within the capabilities of
software developers to deliver, with successive versions of the document evolving this style in
accordance with DII plans.  Specific direction regarding style conformance is the responsibility
of DISA and will be provided for each major release of DII software.  Developers may be
directed to deliver a particular conformance level based on whether the software is new or
evolving.  Alternatively, developers may be allowed to choose a compliance area they consider
to be important or timely (e.g., to leverage style changes with other planned software upgrades),
with direction only to demonstrate an increase in compliance in each new software delivery.

1.5.2  DII Compliance Requirements

1.5.2.1  Segment-Level Compliance

Compliance with the specifications in the DII style guide is required in the development of all new
software and the migration of existing software submitted for inclusion in the DII software repository.
Software segments are expected to comply with all style guide specifications, with deviations occurring
only when called for by operational requirements and approved by DISA.  New software shall be
developed in accordance with DII requirements and be fully compliant with all style guide
specifications; existing software is expected to migrate to full COE compliance.  Segments shall comply
with the intent of the specifications; the style guide does not attempt to preclude all possible
inappropriate, incorrect, or unacceptable implementations.
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Appendix H maps style guide specifications to each of the style-related items included in the COE
compliance checklist published in the I&RTS.  Segments must satisfy all of the requirements for a given
style-related item in order to be considered to comply with the item.  As indicated in the I&RTS, the
compliance level assigned to a segment is the highest numbered level where all of the checklist items
have been satisfied.  To be considered COE compliant in the style area, segments must demonstrate that
they have satisfied all of the style-related requirements up to and including that level.  Appendix I
contains a User Interface Specifications (UIS) checklist that shall serve as documentation that the
segment has been evaluated and complies with all relevant style requirements.

DISA will specify the style-specific requirements to be satisfied at each COE compliance level and
provide direction concerning use of the UIS checklist by DoD organizations intending to submit
software to the DII repository.  Organizations shall deliver a completed checklist whenever they request
compliance certification by DISA.  If a deviation from style compliance requirements is desired,
organizations shall request a waiver from DISA; if approved, waivered items can be excluded from the
checklist when software is assessed for compliance.  DISA shall validate the accuracy of the completed
checklist against the software and determine whether to certify the software at the level requested.

1.5.2.2  System-Level Compliance

To be considered DII-compliant, DoD information systems shall conform to the system design
specifications defined in this style guide. DoD organizations are encouraged to tailor the UIS checklist to
reflect system-specific mission requirements and then to assess all of the software available in the
system for compliance with the checklist.  Organizations desiring to deliver a DII-compliant system but
with operational requirements that dictate an alternate configuration shall obtain a waiver from DISA in
order to diverge from the specifications presented here.

DoD organizations desiring to define system-specific user interface requirements not addressed in
this document or previously waivered by DISA shall do so by documenting them in an addendum to
the DII style guide.  The addendum shall provide detailed guidance concerning user interface features
not specifically addressed within the style guide as they relate to the needs of the user community for
whom the system is intended.  The addendum shall maintain consistency with the user interface style
defined by DII, extending the scope and content of the specifications as needed to address unique user
requirements.  The addendum shall be written so that it supplements, rather than duplicates,
information already included in the DII style guide.  Republication of the entire DII style guide, with
changes to reflect system-unique requirements, is strongly discouraged.

1.5.2.3  Minimum Style Requirements for  COE Compliance

While DII style specifications are intended to provide sufficient flexibility in implementation to
satisfy a range of operational requirements, there are some basic elements of a Motif- or Windows-based
user interface that shall not be modified in DII software.  These elements are:

The hotspot of the pointer indicates the locus of user input with the pointing device.
The location cursor indicates the locus of user input from the keyboard.
Only one window has input focus at any time.
Window management operations affect only the windows in a window family.

The above elements are central to the fundamental paradigm underlying  a graphical interface and are
considered essential to the DII integration process at the user interface level.  DII software must satisfy
these minimum style requirements in order to be considered COE compliant at level 1 (see appendix H).
Requests for waivers to diverge from these requirements shall be directed to DISA and considered on a
case-by-case basis.
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1.5.3  Modifications to the Style Guide

The DII style guide shall be modified as needed to ensure continued compliance with Motif,
Windows, and CDE style direction, maintain consistency with DoD policy and publications on user
interface design, and address new user interface technologies.  Revisions to the style guide shall coincide
with major DII software releases and document the continued evolution of the DII user environment.
Requests to modify DII style specifications shall be submitted for consideration in accordance with
configuration management procedures established for the document by DISA.  Requests to modify the
implementation of a user interface feature in DII software shall be directed to the organization with
configuration management responsibility for the software.

1.6  DOCUMENT OVERVIEW

The remainder of this document describes the basic elements of the user inteface, explains system
and application design in the DII, and addresses some additional topics in user interface design.  Unless
otherwise indicated, the specifications apply to both Motif and Windows applications.  If an
implementation is available in only one of the GUIs, it is identified as such and is either indented within
a paragraph or included in parentheses within a sentence.

Sections 2 and 3 describe the input devices available to users and the manner in which these
devices are used to interact with the applications in a system.

Sections 4, 5, and 6 provide detailed specifications describing the appearance and behavior of
windows, menus and controls in an application.

Section 7 is an overview of system design with CDE and describes two models for application
design in the DII.

Section 8 provides design guidelines for primary, secondary, and dialog windows in an
application, and section 9 presents generic guidelines concerning the presentation of information
in these windows.

Sections 10 and 11 address the design of task-specific windows and availability of user support
resources.

Sections 12, 13, and 14 provide guidance related to user interface internationalization, design of
on-line user documentation, and user interface functionality in common support applications.
The guidelines in these sections are to be implemented in the application  but are not considered
in determining style compliance and are not included in the checklist.

Appendix A and B identify the keyboard functions assigned to virtual keys in Motif and
Windows and map these keys to the keyboards for the standard hardware platforms in the DII.

Appendix C defines standard vocabulary, mnemonics, and accelerators for common actions in
DII applications.

Appendix D provides developer notes that translate style specifications into resource settings
and configuration files for CDE, Motif, and Windows; appendix E lists the fonts for which font
aliases are available in CDE.

Appendix F lists acronyms and abbreviations used in the document, while Appendix G maps
the terminology used in the current style guide to that in CDE Motif and Windows
documentation.
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Appendix H identifies the style requirements for COE compliance; appendix I contains a
checklist for assessing the extent to which software satisfies these requirements.

1.7  TYPOGRAPHIC CONVENTIONS

The following typographic conventions are used in the style guide:

a.  Push button names (e.g., Save button) and actions (e.g., Cancel, OK) are capitalized as are
menu titles (e.g., File) and options (e.g., Minimize, Maximize).  In addition, the names of specific
windows (e.g., Map Countries window) and applications (e.g., Fuel Calc application) are
capitalized.

b.  The names of buttons on the pointing device are capitalized (e.g., the Select button); when the
name refers to a virtual button, it is preceded by “B” (e.g., BSelect).

c.  The names of keys on a keyboard are capitalized (e.g., Return); when the name refers to a
virtual key, it is shown in brackets (e.g., <Return>).

d.  Simultaneous key combinations are indicated by presenting the key names separated by a
plus; for example, Ctrl+Prev means that users hold down the Ctrl key and then press the Prev
key.  The same meaning applies when virtual key names are presented together (e.g.,
<Shift><Esc>).
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